People with musculoskeletal disorders of the shoulder commonly experience pain, decreased strength, and restricted range of motion (ROM) that limit participation in meaningful occupational activities. The purpose of this systematic review was to evaluate the current evidence for interventions within the occupational therapy scope of practice that address pain reduction and increase participation in functional activities. Seventy-six studies were reviewed for this study-67 of Level I evidence, 7 of Level II evidence, and 2 of Level III evidence. Strong evidence was found that ROM, strengthening exercises, and joint mobilizations can improve function and decrease pain. The evidence to support physical modalities is moderate to mixed, depending on the shoulder disorder. Occupational therapy practitioners can use this evidence to guide daily clinical decision making.
T he U.S. Bureau of Labor Statistics (2014) has estimated that 8.2% of musculoskeletal injuries are shoulder related, and shoulder pain among older adults has been estimated at 21% (Hermoso & Calvo, 2009 ). Upper-limb dysfunction affects daily physical function (Walker-Bone, Palmer, Reading, Coggon, & Cooper, 2004) , and disorders of the shoulder lead to acute and chronic pain. Nearly half the population will have a yearly episode of shoulder pain (Brox, 2003) , which is associated with limitations in occupational domains such as sleep, activities of daily living, and overall quality of life (Ostör, Richards, Prevost, Speed, & Hazleman, 2005) .
Given the impact of shoulder dysfunction on occupational domains, occupational therapy practitioners have a distinct role in the treatment of these disorders. Many interventions for shoulder disorders aim to promote functional activity through preparatory methods. The Occupational Therapy Practice Framework: Domain and Process (3rd ed.; American Occupational Therapy Association [AOTA] , 2014) describes a cyclical relationship among preparatory methods and tasks, activities, and occupations that affects client factors. Preparatory methods and tasks are part of treatment to prepare clients to engage in occupational performance (AOTA, 2014) . Preparatory methods and tasks can be viewed as a means to an end. The means are evidence-based interventions, and the ends are clients participating in daily occupations. Occupational therapy practitioners use preparatory methods to affect body structures with the ultimate goal of promoting performance in occupations.
It is critically important that occupational therapy practitioners and educators use evidence-based interventions to advance occupational therapy as a viable profession (AOTA, 2007) . Since 1998, AOTA has instituted a series of evidence-based practice (EBP) projects to assist members with meeting the challenge of finding and reviewing the literature to identify occupational therapy evidence and, in turn, using this evidence to inform practice (Lieberman & Scheer, 2002) . A major focus of AOTA's EBP projects is an ongoing program of systematic review of the multidisciplinary scientific literature, using focused questions and standardized procedures to identify occupational therapy-relevant evidence and discuss its implications for practice, education, and research. An earlier review (von der Hyde, 2011) covered occupational therapy interventions for shoulder conditions from 1986 through 2005.
This systematic review updates the earlier review by summarizing the literature published from May 2006 through July 2014. The review was conducted to address the following focused question: What is the evidence for the effect of occupational therapy interventions for adults with musculoskeletal disorders of the shoulder?
Method

Search Strategy
Search terms for the review were developed by the methodology consultant to the AOTA EBP Project and AOTA staff, in consultation with the review authors and the advisory group. The search terms were developed not only to capture pertinent articles but also to make sure that the terms relevant to the specific thesaurus of each database were included. The original search strategy for musculoskeletal disorders of the upper extremity (UE; von der Hyde, 2011) was used for the updated review (see Supplemental Appendix 1, available online at http://otjournal.net; navigate to this article, and click on "Supplemental Materials"). Additional search terms were added to ensure maximum coverage of the focused question. Table 1 lists the search terms related to population (musculoskeletal disorders of the UE) and the types of interventions included in the systematic review. A medical research librarian with experience in completing systematic review searches conducted all searches and confirmed and improved the search strategies.
Databases and sites searched included MEDLINE, PsycINFO, CINAHL, Ergonomics Abstracts, and OTseeker. In addition, consolidated information sources, such as the Cochrane Database of Systematic Reviews, were included in the search. These databases contain peer-reviewed summaries of journal articles and provide a system for clinicians and scientists to conduct systematic reviews of selected clinical questions and topics. Moreover, reference lists from articles included in the systematic reviews were examined for potential articles, and selected journals were hand searched to ensure that all appropriate articles were included. 
Studies Included
Inclusion and exclusion criteria are critical to the systematic review process because they provide the structure for the quality, type, and years of publication of the literature that is incorporated into a review. This review was limited to peer-reviewed scientific literature published in English between May 2006 and July 2014. The intervention approaches examined were within the scope of practice of occupational therapy. Studies were included if the outcome measures included pain assessment or patient-centered questionnaires measuring function. The literature included in this review included study participants with musculoskeletal disorders of the shoulder. The review excluded data from presentations, conference proceedings, non-peer-reviewed research literature, dissertations, and theses. Studies included in the review are Levels I, II, and III evidence. The search resulted in 5,139 references addressing the focused question. The consultant to the EBP Project completed the first step of eliminating references on the basis of citation and abstract. In collaboration with a review author for the forearm, hand, and wrist, the results were then subdivided by body region. This systematic review of articles pertaining to the shoulder was carried out by an individual reviewer (Tambra L. Marik), who completed the next step of eliminating references on the basis of citations and abstracts. The second author (Shawn C. Roll) was consulted when needed to determine whether articles met the inclusion criteria. The full-text versions of potential articles were retrieved, and the reviewer determined final inclusion in the review on the basis of predetermined inclusion and exclusion criteria.
Analysis
A total of 76 articles were included in the final review for shoulder disorders: 67 Level I studies, 7 Level II studies, and 2 Level III studies ( Figure 1 ). The articles were reviewed according to their quality (scientific rigor and lack of bias) and levels of evidence. Each article included in the review was then abstracted using an evidence table that provides a summary of the methods and findings of each article. AOTA staff and the EBP Project consultant reviewed the evidence table (Supplemental Table 1 , online) to ensure quality control. The method for assessing the risk of bias of systematic reviews (Supplemental Table  2 , online) was based on the measurement tool developed by Shea et al. (2007) . The risk of bias of individual studies (Supplemental Table 3 , online) was assessed using the methods described by Higgins and colleagues (2011) .
Results
The majority of studies in this review used a systematic review or a randomized controlled trial (RCT) design. The most common risks of bias in the systematic reviews were an unclear description of how conflicts of interest were addressed, inclusion of lower level studies (Level III), and lack of statistical testing to combine results for homogeneity. The most common risks of bias in the RCTs were lack of proper allocation techniques and lack of blinding of outcome assessors and participants. Blinding of participants usually was not possible because participants were physically involved with their rehabilitation. In addition, many of the RCTs had no long-term follow-up. Details on risk of bias for all studies can be found in Supplemental  Tables 2 and 3. The 76 articles were grouped into six categories of studies examining the effectiveness of interventions addressing (1) bone (humeral) fractures, (2) joint disorders resulting in adhesive capsulitis and stiffness, (3) neck and shoulder pain, (4) pain specific to the shoulder (general shoulder pain), (5) rotator cuff tears, and (6) subacromial impingement syndrome (SIS).
Effectiveness of Interventions for Fractures
Two systematic reviews provided strong evidence that supported range of motion (ROM) exercises with the wearing of an immobilization sling for nondisplaced humeral fractures (Bruder, Taylor, Dodd, & Shields, 2011; Handoll, Ollivere, & Rollins, 2012) . The evidence regarding the type of sling (Gilchrist vs. Desault) was inconclusive (Handoll et al., 2012) . In addition, the evidence regarding the benefits of a home exercise program versus a supervised therapy exercise program was inconclusive (Bruder et al., 2011) .
Effectiveness of Interventions for Adhesive Capsulitis
Eight Level I studies and 3 Level II studies concerned interventions for adhesive capsulitis. Three Level 1 studies (Blanchard, Barr, & Cerisola, 2010; Favejee, Huisstede, & Koes, 2011; Maund et al., 2012) provided strong evidence supporting ROM exercises and joint mobilization interventions combined with steroid injections for decreased pain and improved functional outcome scores. The evidence for cryotherapy (Ma, Je, Jeong, Kim, & Kim, 2013) , laser therapy, and electrotherapy (Favejee et al., 2011) was limited. It is difficult to reach a conclusion concerning the efficacy of physical modalities in participants with adhesive capsulitis because studies used multiple therapy interventions with their intervention groups. Promising research from 3 Level III studies (Dempsey, Mills, Karsch, & Branch, 2011; Gleyze, Clavert, et al., 2011; Gleyze, Georges, et al., 2011) provides preliminary support for exercises beyond the pain threshold.
Effectiveness of Interventions for Neck and Shoulder Pain
Seven Level I RCTs and 1 Level II nonrandomized cohort study examined the efficacy of interventions to decrease pain and improve function in adults with general neck and shoulder pain. Overall, resistive exercise was supported for short-and long-term increases in function and decreased pain. The evidence from 1 RCT supporting a magnetotherapeutic device (Kanai, Taniguchi, & Okano, 2011) and 1 RCT supporting biofeedback (Ma et al., 2011) was moderate but limited. The evidence was insufficient to support relaxation programs for short-term pain relief (Skoglund, Josephson, Wahlstedt, Lampa, & Norbäck, 2011) .
Effectiveness of Interventions for General Shoulder Pain
Five Level I systematic reviews, 5 Level I RCTs, and 1 Level II case-control study were appraised for the outcomes of decreased pain and increased function in participants with general shoulder pain. The majority of the Level I studies provided strong evidence supporting resistive exercise. Three Level I studies provided strong evidence (Brudvig, Kulkarni, & Shah, 2011; Ho, Sole, & Munn, 2009; Yiasemides, Halaki, Cathers, & Ginn, 2011) supporting the addition of manual techniques with resistive exercise programs. The evidence to support specific exercise programming was inconclusive, but there was limited evidence to support high-dosage exercise programming (Marinko, Chacko, Dalton, & Chacko, 2011) . The evidence to support ultrasound for pain reduction in participants with shoulder pain related to calcific tendinitis was limited (Alexander, Gilman, Brown, Brown, & Houghton, 2010).
Effectiveness of Interventions for Rotator Cuff Tears
Moderate evidence for progressive strengthening exercises, ROM, and joint mobilizations was provided by 2 Level I systematic reviews (Ainsworth & Lewis, 2007; Seida et al., 2010) 
Effectiveness of Interventions for Subacromial Impingement Syndrome
Eight Level I systematic reviews, 1 of which included a meta-analysis of outcomes (Hanratty et al., 2012) , and 26 Level I RCTs evaluated the effects of interventions for SIS. The majority of these studies provided strong evidence regarding short-and long-term outcomes of exercise activities for people with SIS ( Many articles investigated exercises combined with one or more additional interventions, which made it difficult to determine whether outcomes were related to a specific intervention or a combination of interventions.
However, the evidence for all combinations supported improvements in pain and functional outcomes. These interventions included exercise combined with (1) physical modalities such as laser (Kromer et al., 2009) 
Discussion
The purpose of this systematic review was to establish the evidence for the effectiveness of interventions within the scope of occupational therapy practice to increase function and decrease pain in people with musculoskeletal shoulder conditions. Although the previous systematic review (von der Hyde, 2011) found only limited evidence of effectiveness, this review found strong evidence from Level I studies supporting a wide spectrum of interventions depending on the type of shoulder disorder. Reasons for the differences in findings are twofold: (1) The previous review was limited to work-related shoulder conditions, whereas this review included any musculoskeletal shoulder condition in the adult population, and (2) this review included a large number of Level I studies published from May 2006 through July 2014 that evaluated these conditions, resulting in a significantly larger evidence base on which to base final conclusions.
The current body of evidence suggests that several preparatory occupational therapy interventions can improve function and decrease pain in people with musculoskeletal shoulder disorders, with strongest evidence for exercise interventions. Findings of this review support the following occupational therapy interventions for specific conditions of the shoulder:
• A combination of exercise (ROM and stretching), joint mobilizations, cryotherapy, and electrotherapy for people with adhesive capsulitis • Early controlled ROM therapy with short-term sling wear for nondisplaced proximal humeral fractures • Graded resistive training specifically of the neck and shoulder region in people with combined neck and shoulder pain • A combination of stretching, strengthening exercises, and joint mobilization techniques for people with general shoulder pain • Exercise (ROM, stretching, and strengthening), neuromuscular reeducation, and joint mobilizations for people with SIS, although steroid injections may provide some additional benefit for pain reduction • A combination of ROM exercises, joint mobilizations, and progressive tendon force exercises of the rotator cuff after rotator cuff repair. This review contributes to the body of occupational therapy research by providing a qualitative synthesis of the evidence-based interventions for musculoskeletal disorders of the shoulder. Although the strongest evidence is for varying forms of exercise, a gap in the literature exists with respect to specific exercise dosage and specific exercise prescription. Another gap in the literature relevant to occupational therapy is the efficacy of occupation-based interventions combined with traditional preparatory interventions for treatment of orthopedic conditions. Occupation-based interventions incorporate meaningful functional activities identified by the client. An emerging body of research (Bachman, 2016; Jack & Estes, 2010; Powell & von der Heyde, 2014) has supported occupationbased interventions for improved patient outcomes. Occupation-based interventions benefit clients by facilitating functional activities and meaningful therapeutic experiences and providing a holistic approach to therapy (Colaianni & Provident, 2010) . Future high-quality research is needed to study the outcomes of combining preparatory activities with occupation-based activities.
Limitations of the studies in this review include lack of appropriate methods to combine the findings of studies, lack of graphic aids or statistical tests in reporting outcomes, and no clear conflict-of-interest statements in some of the systematic reviews. Limitations of the RCTs include lack of proper allocation techniques and lack of blinding of outcome assessors and participants. We also acknowledge that the final stages of this review were conducted by a single reviewer, which could increase the risk of bias. In an attempt to minimize bias by the reviewer, each study was extensively reviewed and considered, and the AOTA EBP Project staff and the AOTA review author for the hand, wrist, and forearm were consulted for second opinions when any decision regarding inclusion of individual articles was unclear. Another limitation of this review is the lack of economic analysis with respect to daily practice. Future studies should assess the cost-effectiveness of the different interventions to inform the development of a decision model of treatment.
Implications for Occupational Therapy Practice and Research
The interventions included in this review are primarily classified as preparatory activities by the Occupational Therapy Practice Framework, with a focus on client factors and performance skills (AOTA, 2014). Occupational therapy practitioners providing interventions for orthopedic shoulder conditions can use this review to implement evidence-based preparatory activities that are within the scope of occupational therapy. A need exists to expand the evidence supporting additional occupation-based interventions used by occupational therapy practitioners. Specific implications include the following:
• Occupational therapy practitioners should incorporate preparatory interventions into daily clinical practice when providing treatment to people with musculoskeletal shoulder disorders to decrease pain and increase function.
• Preparatory evidence-based interventions supported in the current body of literature are exercises, mobilization and manual techniques, and physical modalities (laser, electrotherapy, cryotherapy). The evidence for ultrasound and radio shock-wave therapy is moderate.
• Further research is required to measure functional outcomes of combined preparatory interventions with occupation-based interventions.
• Evidence-based interventions in this review are specific to musculoskeletal shoulder disorders, and specific intervention recommendations vary depending on the shoulder condition. s study were presented at the 2015 AOTA Annual Conference & Expo in Nashville, TN. 
